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[57] ABSTRACT 

In a radio telephone scheme in which each of radio systems 
transmits a system identification code, and each radio sys- 
tem offers a service for a radio terminal, system identifica- 
tion codes of a plurality of radio systems, from which a user 
gets the service, and selection priorities corresponding to the 
system identification codes are stored. When a plurality of 
stored identification codes are received, a radio system 
having a system identification code, of the stored system 
identification codes, which corresponds to a highest selec- 
tion priority is selected. 
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SELECTING AND PRIORITIZING RADIO 
TELEPHONE SYSTEMS AT RADIO 
TERMINAL 



BACKGROUND OF THE INVENTION 

The present invention relates to a radio telephone system 
and a terminal therefor. 10 

A mobile telephone system is an example of a radio 
telephone system which is currently available. In this tele- 
phone system, a plurality of telephone service companies 
offer services within a single area. A radio terminal, i.e., a 
mobile station, is registered in one of the companies, and the 15 
subscriber can get services only within the telephone net- 
work or system of this company. Therefore, the subscriber 
cannot arbitrarily select a telephone service company or a 
telephone system. 

In a mobile telephone system, radio frequencies are 20 
assigned fixedly to respective radio base stations. For this 
reason, when a plurality of systems are to be installed in a 
single area, different frequencies are assigned to the respec- 
tive systems, even if they operate according to the same 
control scheme. The systems can be classified as **public" or 25 
"private" radio telephone systems. Public systems are char- 
acterized by widespread availability throughout a geo- 
graphic area, but private systems are generally available 
only within limited areas, such as a compound, office 
complex, factory, home, or the like. 30 

On the other hand, demands have arisen for service 
diversification which allows each subscriber to arbitrarily 
select a system depending on differences in services and 
charges between wireless communication networks. That is, 
a common air interface needs to be used. The above- 35 
described systems, however, are not designed to use a 
common air interface. 

In the second-generation cordless telephone plan, which 
has recently been proposed in Japan, the use of a common 
air interface has been considered. In this plan, one radio 40 
terminal can be used in the home and office, and outdoors. 
As disclosed in Japanese Patent Application No. 5-155518, 
in such a system, it is important that the radio connection can 
be made through the common radio terminal of a user even 
if the home and office are located in the service area of a 45 
radio connection unit installed by a different telephone 
service company. 

SUMMARY OF THE INVENTION 5 ° 

The present invention has been made in consideration of 
the above situation, and has as its object to allow a user to 
efficiently perform system selection in accordance with a 
-user's request 55 

In order to achieve the above object, according to the 
present invention, there is provided a radio system used for 
a radio telephone scheme in which each radio system uses a 
unique system identification code, and each radio system 
offers a service for a radio terminal, wherein system iden- 60 
tification codes of a plurality of radio systems, from which 
a user gets the services, and selection priorities correspond- 
ing to the system identification codes, are stored, and when 
a plurality of system identification codes are received which 
match codes stored in the terminal, the radio system having 65 
the a system identification code which corresponds to a 
highest selection priority is selected. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the arrangement of an 
embodiment of the present invention; 

FIG. 2 is a block diagram showing the internal arrange- 
ment of a radio transrrussion/reception unit; 

FIG. 3 is a view showing an example of the information 
configuration of a system information memory incorporated 
in a radio terminal; 

FIG. 4 is a view showing an operation button unit; 

FIGS. 5A and 5B are views showing the contents of 
systems selected/designated by a user, 

FIG. 6 is a flow chart showing a standby operation; 

FIG. 7 is a flow chart showing a priority setting operation 
in FIG. 6; 

FIG. 8 is a flow chart showing a selection information 
setting operation in FIG. 6; 

FIG. 9 is a flow chart showing a system name setting 
operation in FIG. 6; 

FIG. 10 is a flow chart showing the operation of a 
controller in FIG. 4; and 

FIG. U is a flow chart showing radio system selection 
processing in FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a radio telephone system according to an 
embodiment of the present invention. Referring to FIG. 1, 
reference symbol A denotes a radio base station; and Bl to 
Bn, radio terminals. Since the respective radio terminals 
have the same arrangement, the radio terminal Bl will be 
described as a representative. A signal from the radio base 
station A is sent to a radio transmission/reception unit 2 via 
an antenna 1. The signal from the radio base station A is 
separated into a speech signal and a control signal by the 
radio transmission/reception unit 2. Hie speech signal is sent 
to a handset 3. The control signal is sent to a controller 4. 

The speech signal from the handset 3 and the control 
signal from the controller 4 are sent from the radio trans- 
mission/reception unit 2 to the radio base station A via the 
antenna 1. 

The controller 4 monitors the state of an operation button 
unit 5 operated by a user and controls the display of a display 
unit 6. The controller 4 can write/read data in/from a system 
information memory 7 constituted by a nonvolatile storage 
element. 

FIG. 2 shows the internal arrangement of the radio 
transmission/reception unit 2 incorporated in the radio ter- 
minal Bl. A signal input through the antenna 1 is supplied 
to a receiving section 2b via an antenna switch 2a. The 
receiving section 2b performs frequency conversion of the 
input signal by using a signal supplied from a local oscillator 
2c, and supplies the frequency-converted signal to a 
demodulator 2d. The demodulator 2d separates a riming 
signal from the supplied signal and supplies the timing 
signal to a timing control circuit 2e. In addition, the demodu- 
lator 2d supplies a signal other than the timing signal to a 
received signal separation circuit If. The received signal 
separation circuit 2/ separates a PCM speech signal and a 
data signal from the supplied signal. The received signal 
separation circuit 2/ supplies the speech signal to an 
ADPCM transcoder 2g, and the data signal to the controller 
4 via a reception control signal buffer 2h and an interface 
circuit 2i. The PCM speech signal supplied to the ADPCM 
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transcoder 2g is converted into a speech signal by a PCM 
codec 2j and supplied to the handset 3. 

A speech signal from the handset 3 is converted into a 
PCM signal by the PCM codec 2j and the ADPCM 
transcoder 2g and supplied to a transmission signal genera- 
tor 2k. The transmission signal generator 2k receives a data 
signal from the controller 4 via the interface circuit 2i and a 
transmission control buffer 2m, and also receives a timing 
signal from the timing control circuit 2e. These signals are 
converted into signals suitable for transmission and modu- 
lated by a modulator 2n. The modulated signals are then 
supplied to the antenna 1 via a transmitting section 2p and 
the antenna switch 2a to be transmitted. 

A control signal is controlled such that a predetermined 
timing relationship is established between a download con- 
trol signal, periodically burst-transmitted from the radio 
base station A, and an upload control signal. This timing 
control is performed by the timing control circuit 2e. More 
specifically, the timing control circuit 2e holds a transmis- 
sion/reception timing on the basis of a bit synchronization 
clock reproduced by the demodulator 2d and a frame syn- 
chronization clock detected by the received signal separation 
circuit 2f t and supplies necessary timing information to each 
section. 

FIG. 3 shows an example of the information configuration 
of the system information memory 7 incorporated in the 
radio terminal Bl shown in FIG. 1. "System number" 
indicates the reference number of the information of a radio 
system in which the radio terminal is registered. A system 
number is used to store necessary information in the system 
information memory 7 or update/erase information. When 
no system name is used, a system number is used to display 
a system selected by the radio terminal with a number. 
''System identification code" indicates the identification 
code of a radio system in which the radio terminal is 
registered "Priority" indicates the priories of radio systems 
to be selected by the radio terminal. 

Note that a system identification code is registered (i.e., 
stored in non-volatile memory) in a radio terminal by a 
distributor or an outdoor public service company to prevent 
a connection error and the like. More specifically, only a 
distributor or a service company are informed of a method 
for registering a system identification code in a radio ter- 
minal. Therefore, the system identification code of a home 
or office radio system is registered by a service company, or 
distributor entrusted by the company. In this case, the user 
is notified as to the registered system identification code 
itself. 

In displaying a selected radio system on the display unit 
of the radio terminal, "system name" indicates display 
contents for easy understanding, instead of a number, for the 
convenience of the user. In this case, "home" indicates a 
radio system installed in the home; "head office", a radio 
system installed in the head office of the company in which 
the user works; "branch office", a radio system installed in 
a branch office; and 'Tokyo" and "Osaka", outdoor public 
radio systems in Tokyo and Osaka. Note that systems other 
than the public radio systems are private radio systems. 

The user inputs a priority and a system name by operating 
the operation button unit 5. As shown in FIG. 4, the 
operation button unit 5 is constituted by a plurality of 
buttons. Reference symbol SND denotes a sending/receiving 
button for performing an outgoing call generating operation 
and an incoming call response operation; END, an on-hook 
button used at the end of speech communication; PWR, a 
power button used for power-on and power-off operations; 



4 

CLR, a clear button used to erase or correct an input error, 
MEM, a memory button used to set a memory dial; and 
FCN, a function button used to perform function menu 
selection. The buttons indicated.by marks "A" and are 
scroll buttons. 

Menu selection is performed by depressing a numeral 
button of one digit after depressing the function button FCN. 
In this case, if the numeral button "1" is depressed after the 
function button FCN is depressed, priority input processing 
is designated. Similarly, the numeral button "2" designates 
selection information input processing; and the numeral 
button "3", system name input processing. 

FIG. 5A shows an example of the information configu- 
ration of the system information memory 7 without priority 
information in a case wherein the user selects/designates a 
specific radio system set in a standby state. FIG. SB shows 
an example of the information configuration of the system 
information memory 7 with priority information. Selection 
information is input by the user. Selection information "1" 
indicates that the corresponding system is selected 

When a power-on operation is performed, the radio ter- 
minal Bl starts to operate. As a result, the standby process- 
ing shown in FIG. 6 is started. In this processing, if it is 
determined in step 100 that the function button FCN is 
depressed, the flow advances to step 101 to start a timer. If 
it is determined in step 102 that the numeral button "1" is 
depressed before timer runout, the priority setting process- 
ing in step 110 is performed. Similarly, if it is determined in 
step 103 that the numeral button "2" is depressed, the 
selection information setting processing in step 130 is per- 
formed. If it is determined in step 104 that the numeral 
button u 3" is depressed, the system name setting processing 
in step 150 is performed. 

If none of these numeral keys are depressed and it is 
determined in step 105 that the clear button CLR is 
depressed, or if it is determined in step 106 that the timer set 
in step 101 has run out, the flow returns to step 100 to wait 
for depression of the function button FCN. 

As shown in FIG. 7, in the priority setting processing in 
step 110, the first timer is started in step 111, and system 
selection is performed in step 112 to select a specific system 
for which a priority is to be set. In this system selection, 
either a system number or a system identification code is 
determined in advance to be input When system selection is 
completed, the second timer for a priority setting operation 
is started in step 114. If it is determined in step 115 that a 
numeral button indicating the priority of the selected system 
is depressed, the priority is registered in step 117. If a 
priority has already been registered, the priority is updated. 
If a button indicating priority is not depressed within a 
predetermined period of time in step 115, it is determined in 
step 116 that the second timer started in step 114 has run out. 
The flow then returns to step 100 to check whether the 
function button FCN is depressed 

If system selection is not performed within a predeter- 
mined period of time in step 112, it is determined in step 113 
that the first timer started in step HI has run out The flow 
then returns to step 100. 

As shown in FIG. 8, in the selection information setting 
processing in step 130, the first timer is started in step 131, 
and system selection is performed in step 132 to select a 
specific system for which a priority is to be set In this 
system selection, either a system number or a system iden- 
tification code, which is determined in advance, is input 

When system selection is performed, the second timer fox 
a selection information setting operation is started in step 
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134. If it is determined in step 135 that a numeral button 
indicating the priority of the selected system is depressed, it 
is checked in step 137 whether. the depressed button is the 
numeral button t( 0". If YES in step 137, the system is set in 
a non-selected state in step 138. If a numeral button other 5 
than the numeral button "0" is depressed, the system is set 
in a selected state in step 139. 

As shown in FIG. 5A or 5B t M l" is set for the selected 
system, and "0" for the non-selected system. 

As shown in FIG. 9, in the system name setting processing 10 
in step 150, the first timer is started in step 151, and system 
selection is performed in step 152 to select a specific system 
for which a system name is set In this system selection, 
either a system number or a system identification code, 
which is determined in advance, is input When system 15 
selection is completed, the second timer for a system name 
setting operation is started in step 154, and letters indicating 
the selected system are sequentially and temporarily stored 
in step 155. 

In this case, a plurality of letters are assigned to each 20 
button. When a given button is depressed once, the letter 
written on the left end portion of the button is input When 
the button is depressed twice within a predetermined period 
of time, the letter written on the right side of the above letter 
is input When the same button is depressed again within a 25 
predetermined period of time after the second depression, 
the letter on the right side of the above letter is input 

If a required number of letters are input and it is deter- 
mined in step 156 that the memory button MEM is 
depressed, a system name is registered (i.e., stored in 
non-volatile memory) in step 159, and the flow returns to 
step 100 to check whether the function button FCN is 
depressed. If the memory button MEM is not depressed 
within predetermined period of time, it is determined in step 
156 that the second timer started in step 154 has run out, and 
the data temporarily stored in step 155 is cleared. Hie Sow 
then returns to step 100 to check whether the function button 
FCN is depressed If system name selection is not performed 
within a predetermined period of time, it is determined in 
step 153 that the first timer started in step 151 has run out, 
and the flow returns to step 100. 

After the processing shown in FIG. 6 is completed (if 
required), or after a power-on operation (if the processing in 
FIG. 6 is not required), the processing shown in FIG. 10 is 45 
performed to check whether the radio terminal Bl is located 
outside a service area. If it is determined that the radio 
terminal is not located outside the service area, radio fre- 
quency setting processing is performed. An operation asso- 
ciated with the information configuration shown in FIG. 5B ^ 
will be described below as an example. 

In step 200, radio system selection processing is per- 
formed. As shown in FIG. 11, in this processing, when 
selection information is set, for example, in the manner 
shown in FIG. SB, a radio system having the highest priority 55 
is selected from the three radio systems "home", "head . 
office", and 'Tokyo", each capable of receiving a selection 
signal, for which selection information "1" is set 

Referring to FIG. 11, in step 251, the radio transmission/ 
reception unit 2 is set to a private control radio frequency. In 60 
step 252, a 1.5-second timer is started. A private control 
radio frequency corresponds to "home", "head office", and 
"branch office" in the case shown in FIG. 3 , and an outdoor 
public radio frequency corresponds to 'Tokyo" and 
"Osaka". If it is determined in this state that a notification 65 
signal BCCH contained in the radio frequency is detected, it 
is checked in step 254 whether the signal is a non-registered 



30 



35 



40 



system identification code. If it is determined in step 253 that 
any notification signal cannot be received, the flow waits 
until a notification signal is received. If it is determined in 
step 254 that the signal is a non-registered system identifi- 
cation code, the flow returns to step 253 to wait until a 
system identification code other than a non-registered sys- 
tem identification code is received. 

If it is determined in step 254 that the system identifica- 
tion code is not a non-registered system identification code, 
the code is stored in step 255. In step 256, it is checked 
whether the 1.5-second timer started in step 252 has run out. 
If it is determined that the 15-second timer has run out the 
radio transmission/reception unit 2 is set to an outdoor 
public control radio frequency in step 257. In step 258, the 
1.5-second timer is started. In steps 259 to 262, if a regis- 
tered system identification code is received, the code is 
stored, similar to the processing in steps 253 to 256. 

In step 263, it is checked whether the stored system 
identification code coincides with one of the registered 
system identification codes (in the system information 
memory 7) having selection information "1". That is, it is 
checked whether the received system identification code 
coincides with one of the selected, registered system iden- 
tification codes (e.g., those indicated by selection informa- 
tion "1" in FIG. 5B). If YES in step 263, the system 
identification code of the radio system having the highest 
priority is set in a return value. If NO in step 263, "out of 
area" is set in the return value in step 265. 

When radio system selection is completed in this manner, 
it is checked in step 201 in FIG. 10 whether the return value 
is "out of area". If NO in step 201, the radio transmission/ 
reception unit 2 is set to a control radio frequency for a radio 
system having a system identification code indicated by the 
return value in step 208. In step 209, a 1 -minute timer, is 
started. 

If an incoming call is determined in step 210 before it is 
detected in step 213 that the 1- minute timer has run out, a 
terminating operation is performed. If an outgoing call is 
detected in step 211, an originating operation is performed. 
Since terminating and originating operations are known and 
are not directly associated with the present invention, an 
illustration of the operations is omitted. 

If neither an incoming call nor an outgoing call are 
detected, it is checked in step 212 whether the radio terminal 
Bl is located outside the area. If YES in step 212, the flow 
returns to step 200 to perform radio system selection. If NO 
in step 212, it is checked in step 213 whether the 1 -minute 
timer started in step 209 has run out and the flow returns to 
step 200. 

If YES in step 201, the display of "out of area" is turned 
on in step 202, and a 1 0-second timer is started in step 203. 
Even if it is determined at the timing of step 201 that the 
radio terminal Bl is located outside the area, the terminal 
may return to the area during the operation of the 1 0-second 
timer. For this reason, in step 204, the flow waits until the 
1 0-second timer runs out In step 205, radio system selection 
is performed. This result is determined in step 206. If it is 
determined that the radio terminal Bl has returned to the 
area, the display of "out of area" is turned off in step 207, 
and processing in step 208 and the subsequent steps is 
performed. If it is determined that the radio terminal Bl is 
still located outside the area, the flow returns to step 203 to 
start the 1 0-second timer, and the processing in steps 203 to 
206 is repeated until the radio terminal Bl is located inside 
the service area. 

For example, a pPD70208 (a CMOS microprocessor 
using a 16-bit architecture and having an external 8-bit data 
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bus) available from NEC CORP. can be used as the con- 
troller 4. 

As has been described above, according to the present 
invention, the system identification codes of a plurality of 
radio systems, from which a user gets services, and selection 
priorities corresponding to the system identification codes 
are stored. When a plurality of stored identification codes are 
received, a radio system transmitting a system identification 
code, of the received codes, which corresponds to the 
highest selection priority is selected. Therefore, system 
selection can be efficiently performed in accordance with a 
user's request 

What is claimed is: 

1. A radio telephone system, comprising: 
a radio terminal, and 

a plurality of radio systems, each of which transmits a 
respective system identification code, particular radio 
systems of said plurality of radio systems providing 
service for said radio terminal, each said respective 
system identification code of said particular radio sys- 
tems being stored in said radio terminal and defining a 
set of registered system identification codes, each of 
said registered system identification codes having 
stored in said radio terminal a corresponding user 
selectable selection priority and a corresponding user 
selectable selection information, said selection infor- 
mation indicating radio system enablement or non- 
enablement; 

wherein when said radio terminal receives different ones 
of said registered system identification codes, said 
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radio terminal selects a selected radio system of said 
particular radio systems which has said respective 
system identification code corresponding to one of said 
registered system identification codes which has a 
highest said selection priority, and which has said 
selection information indicating enablement. 

2. The radio telephone system as set forth in claim 1, 
wherein said radio terminal further comprises: 

first frequency setting means for setting a radio transmis- 
sion/reception section to a private control radio fre- 
quency; 

first memory means for storing a first one of said regis- 
tered system identification codes transmitted by one of 
said plurality of radio systems over said private control 
radio frequency; 

second frequency setting means for setting said radio 
transmission/reception section to a public control radio 
frequency; 

second memory means for storing a second one of said 
registered system identification codes transmitted by 
another one of said plurality of radio systems over said 
public control radio frequency; and 

radio frequency selecting means for selecting a radio 
frequency corresponding to said selected radio system. 

3. The radio system as set forth in claim 2, wherein said 
radio terminal further comprises display means for display- 
ing said selected radio system. 
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